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Abstract  26 
Background: In 2013, there was a shortage of approximately 7.2 million health workers 27 
worldwide, which is larger among family physicians than among specialists. eLearning could 28 
provide a potential solution to some of these global workforce challenges. However, there is little 29 
evidence on factors facilitating or hindering implementation, adoption, use, scalability and 30 
sustainability of eLearning. This review aims to synthesise results from qualitative and mixed 31 
methods studies to provide insight on factors influencing implementation of eLearning for family 32 
medicine specialty education and training.  Additionally, this review aims to identify the actions 33 
needed to increase effectiveness of eLearning and identify the strategies required to improve 34 
eLearning implementation, adoption, use, sustainability and scalability for family medicine 35 
speciality education and training. 36 
Methods:  A systematic search will be conducted across a range of databases for qualitative 37 
studies focusing on experiences, barriers, facilitators, and other factors related to the 38 
implementation, adoption, use, sustainability and scalability of eLearning for family medicine 39 
specialty education and training.  Studies will be synthesised by using the framework analysis 40 
approach.  41 
Discussion: This study will contribute to the evaluation of eLearning implementation, adoption, 42 
use, sustainability and scalability for family medicine specialty training and education, and the 43 
development of eLearning guidelines for postgraduate medical education.  44 
Systematic review registration: This review is registered with PROSPERO – an international 45 
prospective register of systematic reviews (record number CRD42016036449).  46 
Keywords: eLearning, postgraduate medical education, family medicine, qualitative systematic 47 
review 48 
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Background 49 
 50 
Developing an efficient and sufficient global health workforce is one of the most pressing global 51 
health issues. In 2013, the WHO and the Global Health Workforce Alliance reported a shortage 52 
of 7.2 million health workforce which is expected to increase to 12.9 million by 2035 [1]. This 53 
shortage of health workers is additionally aggravated by inefficient delivery of health education. 54 
The content, organisation, and delivery of health education often fail to equip health workers with 55 
the skills, competencies, experience and expectations needed to satisfy the changing population 56 
health needs [2]. 57 
 58 
Specific sets of specialities have proven to be most problematic in terms of developing and 59 
retaining workforce, namely family medicine specialists or general practitioners. In practically 60 
every country, the balance between family medicine specialists and other specialists is 61 
disproportionate, since the number of specialists is increasing faster than the number of 62 
generalists. This is mostly due to declining interest in family medicine, the amount of work and 63 
the remuneration gap between family medicine specialist and other specialists [3].  64 
 65 
To address these issues eLearning (electronic learning) has increasingly been used in health 66 
professional education. eLearning  can be defined as ‘an approach to teaching and learning, 67 
representing all or part of the educational model applied, that is based on the use of electronic 68 
media and devices as tools for improving access to training, communication and interaction and 69 
that facilitates the adoption of new ways of understanding and developing learning’ [4].  70 
 71 
Advancements in eLearning technologies have produced various forms of eLearning modalities 72 
such as computer-based simulations, virtual patients and internet-based learning [5]. The 73 
development of these technologies could promote global knowledge sharing and contribute to the 74 
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training of health care professionals in places with acute manpower shortage, and in resource-75 
constrained settings [6, 7] as well as in high income countries [2]. Other benefits to the use of 76 
eLearning technologies include a potential reduction in the cost related to course delivery; the 77 
capacity to transfer knowledge without any space and time constraint, and the ability to 78 
personalise course contents to suit learners’ needs [1]. 79 
 80 
Past reviews on eLearning have mainly focused on the impact and effectiveness of internet-based 81 
learning in undergraduate education [5, 8] and postgraduate education [9]. In 2014, two 82 
systematic reviews looking at online and offline learning for undergraduate health professional 83 
education have concluded that eLearning could be as effective as traditional learning (i.e. 84 
classroom based face–to–face learning) [6, 7]. Simulation for undergraduate and graduate 85 
medical simulation has been shown to be effective for developing psychomotor and 86 
communication skills [10]. In the context of continuing medical education, internet-based 87 
programmes have been shown to be as effective for knowledge acquisition as traditional 88 
programmes [9]. 89 
 90 
While a number of qualitative studies had been conducted on the topic of eLearning [11-14], 91 
including a qualitative review limited to the United Kingdom [15], the evidence base for eLearning 92 
is still largely underdeveloped .  93 
 94 
Systematic review methods can be applied to qualitative study findings to gain insight into 95 
people’s experiences and perspectives, and to better understand the nature of material and socio-96 
cultural influences on intervention effectiveness, as well as better understand causal pathways 97 
[16], or delineate a more complete picture of the phenomenon in question [17]. Qualitative studies 98 
take an interpretive approach. They often collect data with flexible methods such as open-ended 99 
interviewing and/or observations, and apply qualitative analysis techniques to provide insights 100 
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into important concepts and to develop theories. The synthesis of such studies tends also to work 101 
mainly with qualitative data (from study reports) and configure study findings to produce themes 102 
which may be ordered to describe variation within a phenomenon, or developed into new theory 103 
[18]. 104 
 105 
An initial scoping of the literature has identified eight published studies on barriers and/or 106 
facilitators to eLearning for family medicine specialty training and education amounting to 343 107 
participants. All of the studies focused on eLearning requiring internet connectivity (online 108 
eLearning). However, they explored different modalities of online eLearning: virtual communities 109 
of practice [19, 20], e-conferencing [21], immersive virtual (3-D) environment [22], simulation [23], 110 
and subject specific online modules [24-26].  Factors (barriers and facilitators) were explored 111 
using either quantitative methodology [19, 21, 24] or mixed methods. [20, 22, 23, 25, 26]. While 112 
several systematic reviews are currently underway to investigate the effectiveness of eLearning, 113 
no review yet has been conducted to systematically evaluate the factors influencing the 114 
implementation, adoption, use, sustainability and scalability of eLearning for family medicine 115 
specialty training. A related review is also underway to examine the processes involved in the 116 
delivery of mLearning in health professional training. 117 
 118 
Methods/Design 119 
Review aims and research questions 120 
This proposed systematic review aims to draw implications from empirical research exploring the 121 
processes involved in the delivery of eLearning in the field of family medicine specialty training, 122 
or has sought the perspectives of learners, educators and others with experience of eLearning in 123 
this field.  Themes arising from a synthesis of the findings of this research will be used to consider 124 
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 125 
I. the eLearning pedagogies that teachers might adopt to optimise knowledge formation 126 
and knowledge retention in family medicine trainees  127 
II. strategies that might ameliorate negative and enhance positive factors potentially 128 
influencing eLearning for health professional education  129 
 130 
The broad research question for this review is: 131 
 132 
I. What are the views of educators, learners, and other key actors with experience in 133 
eLearning for family medicine specialty training about perceived factors that facilitate 134 
or hinder its implementation, adoption, scalability, sustainability and educational 135 
impact? 136 
 137 
 138 
Research framework  139 
 140 
To better understand eLearning , it is important to explore it in terms of the underlying assumptions 141 
about art or science of teaching and educational methods (pedagogy) [27]. We have chosen 142 
Laurillard’s Conversational Framework (LCF) as conceptual framework to be used in this review.  143 
LCF describes interactions between learners, peers and teachers in formal and informal learning 144 
contexts (Laurillard, 2007). It provides a detailed description of components affecting the 145 
motivation of the learners in collaborative learning environments, such as specialty training 146 
setting, using a combination of social learning theories, constructionism and instructionism. This 147 
framework sees all participants in the learning process as being influenced by each other’s’ 148 
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presentations of concepts and responses to learning tasks and goals. It also attempts to capture 149 
ideas about the influence learning environments designs as well learning environment practice.   150 
 151 
This framework, however, does not consider the influence that socio-cultural and policy-related 152 
constructs can have on the eLearning process in the context of postgraduate medical education 153 
and specialty training. It has been advocated that medical education researchers and curriculum 154 
developers consider the external and internal, implementation, relevant experience and impact 155 
factors when designing technology-based interventions [28].   156 
 157 
Therefore, in line with the requirement that medical education researchers and curriculum 158 
developers consider implementation and relevant experience and not only the impact factors [28], 159 
theory of implementation needs to be considered. Theory of implementation uses concepts and 160 
arguments to predict or explain how courses of action taken to put an idea, decision, procedure 161 
or program into use result in observed patterns of initial use or early use. Theory of implementation 162 
is three-fold; it consists of top-down, bottom-up and combined or synthesised approaches [29, 163 
30].  164 
 165 
In his paper on policy implementation, Najam sees implementation as ‘a dynamic process of 166 
negotiation between multiple actors, operating at multiple levels, within and between multiple 167 
organizations’ [31]. To make sense of complex implementation processes, Najam developed the 168 
5C Protocol. The protocol’s ‘5Cs’ stand for content, context, commitment, capacity, and clients 169 
and coalitions. All five variables are linked to each other. Najam advises that the rather than 170 
looking at the variables themselves, researchers should be interested in cataloguing the strengths 171 
and influences of the variables on an implementation endeavour and identifying connections 172 
between them on the basis of their potential to improve the effectiveness of the endeavour. The 173 
role of implementation analysis is prescriptive and can lead to policy change [31]. 174 
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 175 
Using implementation theory and Najam’s 5C protocol might help systematically explore the roles 176 
and views of all stakeholders involved in eLearning implementation in the context of family 177 
medicine specialty training and education.  178 
 179 
Criteria for considering studies for this review 180 
Given that the extent of the evidence-base that addresses the above research question is 181 
unknown, this review will have two stages: a systematic ‘mapping’ of research evidence, followed 182 
by an in-depth analysis and synthesis. The criteria below are for the systematic map, unless 183 
otherwise specified. The synthesis will address the following themes, contexts and factors, with 184 
distinct analyses of subsets of the full evidence-base to give appropriate attention to the 185 
phenomena of interest. 186 
 187 
Types of studies 188 
We will include studies that: 189 
I. Examine peoples’ perspectives on and experiences of eLearning (see intervention below) 190 
so as to produce findings about perceived factors which facilitate/enhance or hinder its 191 
implementation, adoption, scalability, sustainability and educational impact. 192 
o For in-depth review and synthesis, depending on the quantity and nature of the 193 
research found in the systematic map, it may be helpful to restrict studies to those 194 
that meet the inclusion criteria above and below but also collect and analyse data 195 
primarily through the use of qualitative methods. This would include, but not be 196 
limited to, studies underpinned by theoretical frameworks such as 197 
phenomenology, ethnography, and grounded theory, action and narrative 198 
 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
    9 
 
research, and case studies. Qualitative methods for data collection would include 199 
focus groups, in-depth individual interviews and observations. 200 
II. Have an abstract published in English, Italian, Slovene or any other language spoken by 201 
the review team.  202 
 203 
We will exclude:  204 
I. Systematic reviews, however, their reference lists will be screened for suitable studies.  205 
II. Commentaries, letters, editorials and other kinds of literature reviews.  206 
 207 
Types of participants 208 
We will include studies with participants who are or have been enrolled in family medicine 209 
specialty training in any geographical setting (e.g. low-and-middle and high income countries), 210 
and any educational setting (e.g. university, laboratory, medical ward, community).  211 
 212 
Types of intervention  213 
We will include studies that explore eLearning in family medicine specialty training and education. 214 
eLearning is defined as an ‘approach to teaching and learning, representing all or part of the 215 
educational model applied, that is based on the use of electronic media and devices as tools for 216 
improving access to training, communication and interaction and that facilitates the adoption of 217 
new ways of understanding and developing learning’ [4], which includes a range of modalities 218 
such as mLearning, computer-based simulations, virtual patients and internet-based learning. 219 
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Search methods for identification of studies 220 
Electronic searches  221 
The searches for this review have been run as one component of a larger series of evidence 222 
synthesis reviews on eLearning for health professional education conducted in collaboration with 223 
the World Health Organization for which a common search strategy has been developed. 224 
 225 
Searches that cover all of the above topics (eLearning for health professional education) have 226 
been run on the following bibliographic databases: 227 
 228 
x Systematic review registers 229 
o The Cochrane Library (Cochrane Database of Systematic Reviews, Cochrane 230 
Central Register of Controlled Trials (CENTRAL), Cochrane Methodology 231 
Register) 232 
x Education focused databases 233 
o Education Resources Information Centre (ERIC)  234 
x Health focused databases 235 
o Cumulative Index to Nursing and Allied Health Literature (CINAHL)  236 
o EMBASE (Elsevier) 237 
o MEDLINE (Ovid) 238 
x Other databases 239 
o PsycINFO  240 
o Web of Science Core Collection (Thomson Reuters) 241 
 242 
When searching these databases, sets of terms have been identified from each database’s 243 
controlled classifying terminology for each of the main concepts found within all of the reviews 244 
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research questions (eLearning, health professionals, postgraduate education). These sets of 245 
terms have then been combined to find only those records that have been classified with a term 246 
relating to all of the concepts. Searches using free-text terms have also been ran to help identify 247 
relevant studies that, for whatever reason, have not been allocated controlled terms. Searches 248 
have been limited to items published from 1990 to 5 March 2015 (see Appendix 1).  249 
 250 
Searching other sources  251 
The references of included studies will be screened, and unpublished and other studies that might 252 
be relevant will also be sought from the authors of included studies and from others active in this 253 
area of research.  254 
 255 
Data collection and analysis 256 
All records of studies that are identified by these above specified searches will be uploaded to 257 
EPPI-Reviewer 4, specialist systematic review software [32]. The studies will be deduplicated. 258 
Separate searches for the purposes of this review will then be conducted within EPPI-Reviewer 259 
to identify relevant qualitative studies. Further sets of terms will be combined, using the software’s 260 
search function, which looks for each search term within a record’s title and/or its abstract. Sets 261 
of terms will be developed to cover the concepts central to this review (eLearning, perspectives, 262 
experiences) and combined to identify a set of records to screen.  263 
 264 
Selection of studies 265 
The search results will be screened to identify studies to include in an initial systematic map. 266 
These studies will be coded (see below) to provide an overview of the nature and extent of the 267 
literature that addresses the review’s research questions. Following consideration of the range of 268 
study designs seen in the map, the mapped studies may be screened again using a refined set 269 
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of inclusion criteria so as to identify studies that have applied certain aspects of study design, with 270 
only these studies then being described further, being fully appraised for their methodological 271 
quality and having their findings extracted for inclusion in a synthesis.   272 
All review authors will initially work together with a sample set of identified studies. These will be 273 
used to pilot the inclusion criteria and then to reach a high level of agreement between all the 274 
review authors in using the criteria to determine a study’s eligibility for inclusion. The titles and 275 
abstracts of each report retrieved from the search strategy and the additional sources described 276 
will then be screened independently by two review authors, who will discuss all cases where 277 
they initially disagree on whether or not a report should be included. A third review author will 278 
help decide upon inclusion of a report in all cases where the two initial reviewers cannot agree.  279 
After initial screening, full texts of studies will be obtained and then screened by two review 280 
authors working independently.  281 
 282 
Data extraction and management 283 
All studies that are included in the systematic map will be described according to a standardised 284 
coding system that will be modified corresponding to the purposes of this review [33].  285 
Codes applied to capture the key characteristics of relevant studies are likely to include but will 286 
not be limited to: 287 
x Codes to describe the study context and population, including 288 
o The country setting (e.g. low and middle income countries, high income countries) 289 
o The educational setting (e.g. specialty training and education) 290 
o Relevant defining features of the sampled population (e.g. gender, age, years of 291 
education/training, type/level of training, years of experience) 292 
x Codes to describe the intervention under study, including 293 
o Study aims/research questions 294 
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o The eLearning modality (e.g. simulation, internet-based learning, virtual reality) 295 
o Learning platform (e.g. chat group, e-book, web-based module, mobile application) 296 
o Component of intervention (e.g. skills training, cognitive/knowledge based training, 297 
provision of resources or supplementary information, services rendered) 298 
o Duration of intervention (e.g. <1 month, 1-6 months, 7-12months, >12 months) 299 
x Codes to describe the study design, including: 300 
o The type of data collection method used (e.g. survey with open-ended questions; 301 
observational study using case study techniques; in-depth individual interviews; 302 
focus-groups) 303 
o Sampling approach (e.g. convenience sampling, random sampling, purposive 304 
sampling, snowball sampling, theoretical sampling) 305 
o The sampling frame (e.g. course enrolment list, directory of family medicine 306 
specialty trainees working in the hospital) 307 
o The sample size (e.g. <10, 11-20, 21-50, 51-100, >100) 308 
o The type of analysis (qualitative only, qualitative and quantitative) 309 
o Type of outcomes (e.g. attitudes, skills, knowledge, experiences, feelings) 310 
 311 
All studies that are included in the in-depth review will be described further using additional, 312 
standard questions, such as those used in previous reviews of intervention processes and 313 
stakeholder perspectives [33, 34]. 314 
 315 
Quality and certainty in review findings appraisal  316 
The quality of studies included in the in-depth review will be examined using a modified version 317 
of the Critical Appraisal Skills Program (CASP) quality-assessment tool for qualitative studies [35]. 318 
Studies that meet the inclusion criteria will be included in the review regardless of the study 319 
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quality, and quality assessment findings will be presented along with other descriptive 320 
characteristics for each included study. Using an overall assessment of the methodological 321 
strengths and limitations of the studies, the authors will make an overall judgement of the papers 322 
in the review. The Confidence in the evidence from reviews of Qualitative research approach 323 
(CERQual) will be followed and used to guide assessments of the certainty of the findings from 324 
the review’s synthesis [36].  325 
 326 
Data synthesis 327 
The findings and contextual detail from each included study will be entered into a framework 328 
synthesis. This involves the construction of thematic categories from the findings of included 329 
studies through the use of a matrix within which the findings are coded [37]. A distinctive feature 330 
of framework synthesis is that it utilises an a priori ‘framework’ as a starting point for the synthesis. 331 
An initial, ‘good enough’, framework is developed by a review team’s reading and discussion of 332 
theoretical material that relates to the concepts in the review’s research question. The synthesis 333 
approach is then deductive [38], with reviewers attempting to match the findings of included 334 
studies with the different aspects of their initial conceptual frame. When the findings are found to 335 
address an area not covered in the initial frame, the frame is modified, until the frame addresses 336 
all of the themes arising from the included studies. Additional work uses other dimensions of the 337 
included studies to ensure the synthesis takes into account the variation across and within 338 
different study populations and contexts.  This review will apply the following five stages of 339 
framework analysis [39]: 340 
 341 
1. Familiarisation – this stage involves the authors being immersed in the data by reading 342 
and studying the papers retrieved with the aims and objectives of the review, and 343 
listing key ideas and recurrent themes. 344 
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2. Identifying a thematic framework – this process involves identification of key issues, 345 
concepts and themes using the a priori issues and questions raised from the aims and 346 
objectives of the review and experiences and perspectives that recur in the data. This 347 
stage results in the formulation of a detailed index of the data, in which data is labelled 348 
in manageable chunks for subsequent retrieval and exploration. At this stage we may 349 
incorporate into a framework, aspects of Laurillard’s framework [27] so as to identify 350 
the different pedagogic forms of eLearning that have previously been described by 351 
teachers as optimising learning, and aspects of Najam’s 5C protocol [31]  to allow 352 
consideration of a wider range of eLearning stakeholder experience.     353 
3. Indexing – during this stage, the thematic framework is applied by annotating 354 
transcripts of findings from included studies with codes from the index, and supporting 355 
them with short text descriptors to substantiate the index heading. At least two review 356 
authors will independently read and re-read the selected studies and apply the 357 
review’s initial framework. The framework can be applied by moving between the data 358 
and the themes covered by the framework, and searching for additional themes until 359 
all of the studies have been reviewed, in an iterative manner. At this stage, the 360 
definitions and boundaries of each of the emerging themes will be discussed among 361 
all review authors and revision of the model will be conducted in line with the ideas 362 
and categories that emerge from this process. 363 
4. Charting – the data is then re-arranged according to the relevant part of the thematic 364 
framework, and the information is distilled and summarised in the form of charts. At 365 
this stage, it is likely that a chart is created for each key subject area or themes from 366 
several respondents or papers through abstraction and synthesis of the data. The 367 
charts will contain distilled summaries of evidence from different perspectives and 368 
involve a high level of abstraction and synthesis. 369 
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5. Mapping and interpretation – the charts will be used together with the research 370 
objectives, and themes that have emerged, to define concepts and explain the findings 371 
through clarification of the phenomena, creation of typologies, and finding associations 372 
between themes.  373 
Discussion 374 
An understanding of the factors (barriers and facilitators) influencing eLearning implementation, 375 
adoption, scalability, sustainability and educational attainment is necessary for further 376 
development and improvement of implementation strategies. The findings of this review will 377 
contribute to the planning and design of effective eLearning for family medicine specialty training 378 
and education, and the development of eLearning guidelines. In addition, we will identify gaps in 379 
literature to inform future research and policy development for wider implementation of eLearning.  380 
Presenting and reporting the results  381 
This protocol will adhere to the Preferred Reporting Items for Systematic Review and Meta-382 
Analysis Protocols 2015 Statement (PRISMA-P) [40] (Appendix 2). The results of the review will 383 
be presented according to the Preferred Reporting Items for Systematic Reviews and Meta-384 
Analyses (PRISMA) guidelines [41]. We will produce a complete PRISMA flow chart and include 385 
a table of all included studies in the final review.  386 
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